This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



PAT-NO: 



JP02001023908A 



DOCUMENT- IDENTIFIER: JP 2001023908 A 
TITLE: VACUUM PROCESSOR 

PUBN-DATE: January 26, 2001 



INVENTOR- INFORMATION : 



NAME COUNTRY 

OKADA, KOICHI N/A 

ONI SHI, KEITA N/A 

ONO, KEI ICHIRO N/A 

HAYASHI, KOICHI N/A 

HISAMOTO, ATSUSHI N/A 



AS S I GNEE - INFORMATION : 

NAME COUNTRY 

TEXAS INSTR JAPAN LTD N/A 

KOBE STEEL LTD N/A 



APPL-NO : JP11193465 
APPL-DATE: July 7, 1999 



INT-CL (IPC): H01L021/205, C23C014/00 , C23C016/44 , C23F004/00 , H01L021/3065 
, F16K051/02 



ABSTRACT : 

PROBLEM TO BE SOLVED: To improve the corrosion resistance of a sealing 
surface in a vacuum processor and abbreviate its processing manhours, by 
forming on the sealing surface of the portion of aluminum- based constituent 
members abutting against each other therein the film subjected to an 
oxalic-acid anodic oxidation processing which has a specific surface roughness 
and film thickness. 

SOLUTION: As the material of a gate valve 8 of a vacuum processor, e.g. an 
aluminum alloy material of Japanese Industrial Standards A6061 is used, and 
prior to its anodic oxidation processing, its processing condition is so 
selected that the surface roughness (Ry) of a sealing surface 8a of the gate 
valve 8 is made not larger than 1.6 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In vacuum processors, such as a CVD system, PVD equipment, or dry etchmg **, while 
constituting the gate valve of a vacuum processing room and these loculus from aluminum or an 
aluminum containing alloy at least It is the thickness of an oxalic acid anodizing coat to the portion 
containing the sealing surface which the composition member attaches. 5 micrometers You make it form 
above and it is the surface roughness of this anodizing coat (Ry). 1 .6 micrometers Vacuum processor 
characterized by making it adjust so that it may become the following. 

[Claim 2] It sets to a vacuum processor according to claim 1, and is 20-50 micrometers about the 
thickness of an oxalic acid anodizing coat. Vacuum processor characterized by carrying out. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to improvement of the aluminum 
(aluminum) used for vacuum processors, such as a CVD system in manufacture processes, such as a 
semiconductor wafer and liquid crystal, PVD equipment, or a dry etching system, or the composition 
member made from aluminum alloy, and the sealing-sxuface portion which a composition member joins 
especially. 
[0002] 

[Description of the Prior Art] As for the composition member of **, such as a vacuum chamber in 
vacuum processors, such as a CVD system, PVD equipment, or a dry etching system, and a gate valve, 
aluminum or aluminum alloy is used. In order to secure the corrosion resistance over the reactant gas 
used in a vacuum treatment process, the corrosive gas which contains halogens, such as chlorine (CI) 
and a fluorine (F), like etching gas, or the plasma in a dry etching system to the composition member of 
these aluminum or the product made from aluminum alloy, anodizing is performed, a surface 
characteristic is improved by this anodizing, and giving corrosion resistance and plasma-proof nature is 
performed. (Refer to a publication-number 5 No. -1 14582 official report and a Japanese Patent 
Publication No. 5-53870 number official report) 

[0003] For example, the up electrode 2 which spouts a raw gas in the upper part of the processing room 
1 which processes the semiconductor wafer W to explain based on the dry etching system shown in 
drawing 1 as an example, and the lower electrode 3 connected to the RF generator (illustration was 
omitted.) in order to make plasma generate, while making the semiconductor wafer W lay against this up 
electrode 2 are arranged. In this processing room 1, they are several 10 mTorr(s) about the inside of 
these loculus 1 . In order to exhaust even to a degree of vacuum, the vacuum pump 4 is connected 
through the exhaust pipe 5. The handling rooms 6 for carrying out taking-out close [ of the 
semiconductor wafer W ] into these loculus 1 are formed successively by the processing room 1. 
Opening 7 is open for free passage, the gate valve 8 connected with the proper drive is formed in the 
space rectangular cross direction free [ sliding ], and both [ these ] the loculus 1 and 6 intercept both the 
loculus 1 and 6, although this opening 7 omitted illustration. The entrance 9 for carrying out taking-out 
close [ of the semiconductor wafer W ] into these loculus 6 is established in the position which opposes 
the aforementioned opening 7 of the handling room 6, and the gate valve 8 for maintaining the airtight in 
the handling room 6 is formed in it like the above-mentioned. In addition, although illustration was 
omitted, in order to exhaust the inside of these loculus 6 as well as [ room / handling / 6 ] the processing 
room 1 even to the degree of vacuum of business, the vacuum pump is connected through the exhaust 
pipe. 

[0004] By the way, in the vacuum processor mentioned above, processing room 1 the very thing, 
handling room 6 the very thing, and the gate valve 8 usually consist of aluminum or an alu minum allov . 
and about the composition member of this aluminum or the product made from aluminum alloy, in ord er 
to protect from the corrosion by the halogen system gas used as process gas, anodizing is performed. 
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Conventionally, protecting by forming the sulfuric-acid anodic oxide film (hard-anodizing coat) by 
sulfuric-acid anodizing using 10% sulfuric-acid solution as this anodizing and the so-called hard- 
anodizing coat processing is performed, for example. On the other hand, exceptional consideration is 
made in **, such as a flange face of the portion which the composition member made from aliiminum or 
aluminum alloy attaches, the so-called sealing surface, an observation port, and piping. If the sulfuric- 
acid anodic oxide film by hard-anodizing coat processing is made to form also in each part material 
mentioned above, although the corrosion resistance is made to give and it gets, producing a micro crack • 
in a hard-anodizing coat, and reducing the degree of vacuum of the processing room 1 and the handling 
room 6 with prolonged operation by the differential thermal expansion of an aluminum material and a 
hard-anodizing coat, by operation of the time of hard-anodizing coat formation and a processor, is 
known. 

[0005] although a gate valve 8 will be formed in the opening 7 of wall la of the processing room 1 free 
[ sliding ] as shown in drawing 2 , if an example is taken to a gate valve 8 and it explains to it now, in 
order to maintain the degree of vacuum of the processing room 1 and the handling room 6 and to prevent 
the inflow of the corrosive process gas from the processing room 1 to the handling room 6 - both ~ 
between member la and 8 - a seal - a member 10 is infixed this seal — the seal which has the corrosion 
resistance marketed now from the place of which corrosion resistance [ as opposed to process gas as a 
member 10 ] is required - since the degree of hardness is high, in order to demonstrate a seal function, it 
is necessary to force a member 10 on wall la of the processing room 1 firmly by the gate valve 8 
[0006] Adding too much above press force besides llie micro crack produced by the differential thermal 
expansion of an aluminum material and a hard-anodizing coat in operation of the time of hard-anodizing 
coat formation and a processor, when it has a hard-anodizing coat on a front face makes a coat produce a 
micro crack at this time, that is, a result by which repeated stress joins the hard-anodizing coat given to 
wall la of the processing room 1 and the gate valve 8 in long-term operation is brought, and it is 
comparatively alike, and in an early stage, into a hard-anodizing coat, a crack (crack) will be produced 
and leak will be invited from a micro crack When this micro leak is produced, it not only reduces the 
degree of vacuum of the processing room 1 and the handling room 6, but impure gas (atmospheric gas 
which remains m a handling room especially) will sink in in the processing room 1, the gas composition 
in the processing room 1 will be confiased, wafer processing will become is hard to be performed 
normally further, and problems, such as a fall of the yield, will be caused. 
[0007] for this reason, the former - setting ~ a seal - considering as the flux line of aluminum or 
aluminum alloy about the contact side of a member 10, and the so-called sealing surface - a seal, 
although solving the above-mentioned problem by raising the adhesion of a member 10 is performed 
While it is satisfied, as for seal nature, the flux line of aluminum or aluminum alloy will receive damage 
by corrosive process gas or corrosive plasma, in addition, m order to form the flux line of aluminum or 
aluminum alloy mentioned above The masking construction for preventing formation of an anodic oxide 
film to the position where a member contacts is needed, the time of anodizing to aluminum or aluminum 
alloy - setting - a seal - Or the manufacture process of deleting the portion concerned with machining 
after anodizing increases, and it has become the cause of a cost rise. The same phenomenon as this is 
just going to be observed also about the sealing surface in flanges, such as observation ports other than 
gate-valve 8, and piping. 
[0008] 

[Problem(s) to be Solved by the Invention] this invention is offering the vacuum processor which 
enables reduction of cost by omitting the processinig man day of a sealing surface while it was made 
paying attention to the above-mentioned situation and aims at corrosion resistance improvement to the 
sealing surface in a vacuum processor. 
[0009] 

[Means for Solvhig the Problem] In order that this invention may solve the above-mentioned technical 
problem, it is the thing which had various mutual properties of the property of a sealing surface, and an 
anodic oxide fihn examined in piles. A CVD system, PVD equipment. Or in vacuum processors, such as 
a dry etching system, while constituting the gate valve of a vacuum processing room and these loculus 
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from aluminum or an aluminum containing alloy at least An oxalic acid anodizing coat is made to forai 
to the portion containing the sealing surface which the composition member attaches. Surface roughness 
of this anodizing coat (Ry) 1.6 micrometers It faces forming the anodizing coat which consists and starts 
the point made to adjust so that it may become the following, and it is the thickness of this anodizing 
coat. 5 micrometers It consists in the point made to give above. 

[0010] The artificer etc. did the knowledge of the coat by oxalic acid anodizing being the optimal, as a 
result of there being no micro crack in an anodizing coat, examining further the anodic oxide film which 
can demonstrate the intensity of business to the severe sealing surface on which repeated stress acts and 
repeating research from a viewpoint of the corrosion resistance demanded as a sealing surface in a 
vacuum processor, and plasma-proof nature. 

[001 1] When an oxalic acid anodizing coat demonstrates the property excellent in abrasion resistance in 
corrosion resistance and a row and receives the stress of a repeat in them like a sealing surface especially 
as compared with a sulfuric-acid anodizing coat, the above-mentioned abrasion resistance will 
demonstrate an effect. 

[0012] Although what is independent about oxalic acid as an electrolyte, or mixed the phosphoric acid, 
the chromic acid, the sulfuric acid, etc. to oxalic acid as oxalic acid anodizing is used, it also sets to any, 
and it is as oxalic acid concentration. 2-5 It is good to process in the electrolytic current of current 
density 10-150 A/m2 using the solution of mass %. As thickness which makes the corrosion resistance 
mentioned above and plasma-proof nature of the oxalic acid anodizing coat obtained by this anodizing 
demonstrate That what is necessary is just to determine according to the part to apply, when applying 
about the sealing surface in flanges, such as an observation port and piping, it is . 5 micrometers That 
what is necessary is just to give thickness When it is in a severe service condition like a gate valve 5 
micrometers About the above thickness, it is 20-50 micrometers preferably. If the thickness of a grade is 
given, a function will fully be attained. The thickness of an oxalic acid anodizing coat 5 micrometers If 
it is the following, it is difficult to get in expected corrosion resistance and plasma-proof nature, and it is 
50 micrometers. It is what does not produce a difference in the effect even if it exceeds and gives 
thickness. As thickness of the resuh and bird clapper which will get worse the surface roughness of an 
oxalic acid anodizing coat, and it not only leads to the rise of a manufacturing cost, but spoil seal nature 
on the contrary to an oxalic acid anodizing coat, the upper limit is 50 micrometers. A grade is enough. 
[0013] Furthermore, the important thing became clear [ that the surface roughness in the oxalic acid 
anodizing coat as a sealing surface does to seal nature ], the term of a Prior art explained seal nature - as 
- a seal - it is thought that it is dependent on the adhesion of a member 10 and a metal side the seal 
marketed now - since the degree of hardness is high as a member 10 in order to think corrosion 
resistance as important, and the deformation at the time of a seal is small, it is thought that a crevice is 
occurred in order to raise seal nature - the surface roughness of an oxalic acid anodic oxide film ~ the 
optimal ~ carrying out - a seal - it is necessary to stick a member 10 to a sealing surface 
[0014] The surface roughness of an oxalic acid anodizing coat is uniquely dependent on the surface 
roughness of the flux line of aluminum or alxmiinum alloy, and when the surface roughness of an oxalic 
acid anodizing coat controls [ therefore ] appropriately the surface roughness of the flux line of 
aluminum or aluminum alloy, it can attain. If based on this invention person's etc. knowledge, it will be 
surface roughness (Ry) of an oxalic acid anodizing coat. 1.6 micrometers If it is the following, very 
good seal nature will be demonstrated. 
[0015] 

[Embodiments of the Invention] The case where it applies to the gate valve 8 which shows this invention 
to drawing 1 or 2 is explained, as a gate valve 8 for example, -- JIS A60 61 Alumin ium alloy material 
is use d. Surface roughness [ in / sealing-surface 8a of a gate valve 8 / in advance of anodizing ] (Ry) 1.6 
micrometers Processing conditions are selected so that it may become the following. The surface 
roughness of an oxalic acid anodizing coat investigated the influence which it has on the surface 
roughness of anodizing from the place which is based on aluminum before anodizing, or the surface 
roughness of aluminum alloy base so that it might mention above. On the occasion of anodizing, surface 
degreasing processing, rinsing processing, etc. were performed according to the usual means, and oxalic 
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acid anodizing was performed in the same conditions. 

[0016] The conditions of oxalic acid anodizing are an electrolyte. It is the oxalic acid concentration of 5 
mass %, 20 degrees C of solution temperature and current density are changed from an expected stage 
by 10 - 150 A/m2 continuously or intermittently, and it is 50 micrometers. Thickness was given. The 
measurement result of the surface roughness before and behind anodizing at this time is shown in Table 
1 . The surface roughness after oxalic acid anodizing is the surface roughness before oxalic acid 
anodizing so that clearly from Table 1.1.6 micrometers Since it does not lead to big improvement even 
if it makes it improve below, it is the surface roughness before acid anodizing. 1.6 micrometers It is 
enough if it attains. 
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[0018] The gate valve 8 which has the character shown in the case 4 where it comes to give the above- 
mentioned oxalic acid anodizing was attached in the vacuum processor of the system in a semiconductor 
manufacture process, differential pressure was given, having used 10-4Torr and the degree of vacuum of 
the handling room 6 as lO-lTorr for the degree of vacuum of the processing room 1, and the amount 
(mTorr/min) of leaks from the gate valve 8 in this state was measured. In addition, thickness which 
performed the conventional sulfuric-acid anodizing and carried out polish finishing of the front face for 
comparison = 50 micrometers Surface roughness (Ry) = 0.6micrometer The amount of leaks of the gate 
valve 8 which it has was compared. The result is shown in drawing 3 . 

[0019] if it is in the gate valve 8 (example of invention) of this invention so that more clearly than 
drawing 3 - the inside of the short period of time of the initial stage at the time of use - setting - 0.1 
mTorr/min although few following leakage was accepted - use - following - a seal - after a member 
10 and sealing-surface 8a got used, leakage became zero, and demonstrating seal nature with a good rear 
spring supporter at a long period of time was checked On the other hand, if it is in the gate valve 8 in the 
conventional technology (conventional example), they are already 0.7 mTorr/min from the point in time 
of the first stage at the time of use. Leakage is accepted and the amount of leaks shows a way of an 
increase with use. The amount of leaks is 1 .0 mTorr/min. Time will be taken to exhaust tiie processing 
room 1 and the handling room 6 by the degree of vacuum of business from the time of exceeding, and 
maintenance of a degree of vacuum became difficult by the leakage from the handling room 6. 
[0020] Although generating of a crack was not accepted by sealing-surface 8a of the gate valve 8 in this 
invention when the front face of the anodizing coat of a gate valve 8 was inspected after the 
examination, if it is in the conventional thing, it continues all over sealing-surface 8a, generating of a 
crack is accepted, and what leakage generated by this crack is conjectured. 
[0021] 

[Effect of the Invention] Since this invention is constituted as mentioned above and it is not necessary to 
take masking etc. into consideration even if it can offer the sealing surface which improves, so that 
generating of the leak from a sealing surface can be said that there is nothing, and can be equal to 
prolonged use and faces the processing, the effect which was [ press / the rise of a manufacturing cost ] 
excellent is done so. 



[Translation done.] 
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